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(54) METHOD FOR MANUFACTURING AGING-RESISTANT PIPE STEEL SHEETS HAVING SUPERIOR PROCESSABILITY 

(57) Abstract: 

PURPOSE: A method for manufacturing aging-resistant pipe steel sheets is provided to produce industrial pipes requiring 
superior expansion-processability and compression container such as butane gas vessel requiring excellent anisotropic 
property by controlling steel constituents and annealing condition of cold rolled steel sheet after cold rolling. 

CONSTITUTION: The manufacturing method of the aging-resistant pipe steel sheets comprises the processes of hot 
rolling a steel slab after reheating the steel slab comprising C 0.001 5-0. 0040wt.%, Mn 0.50-1 .20wt.%, P 0.030- 
0.080wt.%, S 0.015wt.% or less, Al 0.03-0.06wt.%, N 0.003wt.% or less, Ti 0. 025-0. 040wt.%, Cr 0. 040-0. 06wt.%, a 
balance of Fe, and other inevitable impurities wherein Mn/S is between 30 and 45 and *Ti/C is between 1.2 and 1.8; 
coiling in the temperature range of 620 to 700deg.C; cold-rolling at a reduction ratio of 80% or more; and then 
continuous annealing at over 710deg.C. 
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TtT 




C 


Mn 


P 


S 


Sol-Al 


N 


Ti 


Cr 


m- //"i rtl -rl til 

Tf7C4R H l 


i r tt~\ rtl Wl i il 

Mn/SiWti] 




0.0028 


0.91 


0.064 


0.012 


0.052 


0.0025 


0.030 


0.05 


1.22 


44.3 


SO tfD 


0.0034 


1.12 


0.038 


0.015 


0.044 


0.0023 


0.035 


0.04 


1.35 


43.6 




0.0035 


0.76 


0.077 


0.012 


0.049 


0.0029 


0.033 


0.05 


1.44 


37.0 


tll-tri 7l-r\ 


0.0030 


0.64 


0.051 


0.011 


0.034 


0.0019 


0.028 


0.06 


1.66 


34.0 




0.0036 


1.01 


0.056 


0.014 


0.040 


0.0027 


0.032 


0.04 


0.48 


42.1 




0.0034 


0.95 


0.062 


0.008 


0.045 


0.0025 


0.034 


0.05 


3.95 


69.3 




0.0025 


0.34 


0.041 


0.012 


0.052 


0.0023 


0.035 


0.05 


3.64 


16.5 




0.0030 


0.86 ! 


0.018 


0.013 


0.045 


0.0027 


0.028 


0.04 


-0.25 


38.6 




0.0051 


0.79 


0.056 


0.013 


0.056 


0.0026 


0.040 


0.05 ! 


2.27 


35.5 


wj 


0.0034 


0.91 


0.049 


0.008 


0.033 


0.0038 


0.025 


0.04 


-0.01 


66.4 




0.0035 


1.03 


0.061 


0.020 


0.051 


0.0025 


0.035 


0.04 


-1.02 


30.1 




0.0023 


0.66 


0.045 


0.014 


0.069 


0.0027 


0.036 


0.06 


2.49 


27.5 


*Ti=Ti-(48/32)S-(48/14)N" 
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TIT 






mm 
















Ar(± 


Al(Kg 


YP-EL 








HR3 








(°C) 


fC) 


(%) 


(TC) 


r*l 


) 


/ranf) 


(%) 


id) 






0T 
















1 


til-ttl 

#A 


913 


670 


87 


725 


1.8 


0.03 


0 


0 


13.6 


0 


0 


58.1 


T3 


0 


2 




915 


670 


89 


715 


1.8 


0.05 


0 


0 


15.5 


0 


0 


61.9 


T4 


0 


Hi "77 Til 

3 




914 


718 


89 


721 


1.2 1 


0.25 


0,3 


0 


13.9 


0 


0 


56.3 


T4 


X 


ul rrr -/fl 
4 




913 


670 


86 


702 


1.5 


0.34 


0.1 


0 


13.7 


A 


0 ; 


54.8 


T3 


X 


Hi ^7 Til 

5 




915 


670 


87 


698 


1.3 


0.38 


0.3 


0 


13.5 


0 


A 


58.3 


T3 


X 


Hi tTI 7ll 

6 




912 


670 


89 


702 


1.2 


0.35 


0.2 


0 ! 


15.6 


0 


0 


62.4 


T4 


X 


7 


tiVnl 
& 0 

#B 


915 


670 


87 


724 


1.8 


0.08 


0 


0 


13.8 


0 


0 


57.8 


T3 


0 


Hi 777 7B 

8 




915 


670 


89 


704 


1.3 


0.41 


0.5 


0 


15.5 


0 


0 


62.7 


T4 


X 


HVrf 41 

9 


#c 


915 


670 


87 


721 


1.9 


0.06 


0 


0 


13,8 


0 


0 


56.8 


T3 


0 


Hi 7T7 Til 

10 




913 


670 


89 


705 


1.2 


0.31 


0.5 


0 


15.9 


0 


0 


64.9 


T5 


X 


11 


41-rri 

#D 


925 


670 


87 


721 


1.9 


0.06 


0 


0 


13.7 


0 


0 


57.4 


T3 


0 


Hi 777 "ztl 

12 




920 


670 


87 


706 


1.3 


0.29 


0.3 


0 


15.5 


0 


0 


59.5 


T4 


X 


13 


S.?ll 
or HI 

#E 


913 


670 


87 


718 


0.9 


0.41 


2.5 


4.2 


13.2 


X 


X 


54.8 


T2 
.5 


X 


14 


#F i 


915 


670 


89 


720 


1.0 


0.38 


4.5 


4.6 


13.5 


X 


A 


56.6 


T3 


X 


15 


3. nil 


916 


670 


87 


721 


0.9 


0.45 


3.8 


5.1 


13.2 


X 


x 


54.2 


T2 
.5 


X 


341 7 ll 

16 


3,311 


915 


670 


89 


730 


0.8 


0.36 


3.9 


4.5 


13.4 


X 


X 


56.7 


T3 


X 


17 


3.3]] 


914 


670 


87 


718 


1.0 


0.40 


4.0 


5.2 


12.9 


A 


A 


54.0 


T2 

.5 


X 


341 7 ii 

10 


3 nil 

"cTHl 
#J 


915 


670 


89 


723 


0.9 


0.42 


3.8 


4.3 


13.4 


X 


X 


56.5 


T3 


X 


f« 
19 


#K 


920 


670 


87 


712 


0.8 


0.40 


5.0 


3.2 


13.0 


X 


X 


53.4 


T2 
.5 


X 


fM 
20 




917 


670 


89 


715 


0.9 


0.43 


4.2 


4.7 


13.5 


X 


A 


56.4 


T3 


X 


t) 0: % 




-* 



#71 j£i ^ a2i 444 44 44 ^7j-(A)_oj)fe -fKs. 344°il til 4 44^1 44^14 £4 4 4*3 "3 5d 
^4 3413 2.-8-4^* 44*1 ^4, ^4*1^ 443 < S44(yp-el)°] o4 44^4. £t, 44°1 24- 0.60% 

4°M oil (Massive) ^3]* -go^AS.*!, 434 ^4*1 43 43443 ^ % °14 A j44 3*ll4fe &4» 
44M14 434314 444S4. 
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44, 4 4^3 $41* 3H 4 43144 *-g4 4^44 4^4 122^1^5 a45L7 r 44 T-2,54 T- 34 4 
44 2444. 



4 4^44 444^ 4 4^4*fl3 ^122:4^3- t||S4 t^llir S-T *§5r47r fcjL, Ar^l7> 344(=4, 7) (E 
ar) 4^84 34). £4, vfl#^^ 4 4^ S-^ 44444. 44 Al(4si44) 4 YP-EL(443 444)4 JL 
T O^S- 445434 44^14 444 7fl 43:471- $a&4. 44 44 S4 ^4^14 34A r *l« 4fe 444 7 r ^4 

4 4^4 ^4^34 4^4 -8-43^ # ^l^ofl 3444. £4, nl^li^ 444 444 
44ifl3 444 jL7}** a=fe a * Als^e|7> 444 *oii £ Aj^^oi 4-^1-4^ 44444. 



44, "34444 86%°H4^r T-34, 88%°)14^r T-44 4J£» 4iL44 4°-4, T-444 *I**H4 
4344 434$ 15kg/cnf444 ^444. 

44<4 4 4^44 ?444 «] g ^bM44 7 r ?4^4 tfllSfe 44r*l, Ar4, ^14, ^114^ £ 433 
4 4 4^4 tflHl nfl 4- 44484. 



-frS. 344°11 t|)4 4^3 €4«l7> £ 4^3 *114 i^aq- 44 4514(E), (H), (J), (K) 4 444 ^4 (13), (1 
6),(18),(19)4 4^-45L710t44<>114 *11434 4S-3&44, 4S-444°11 314 44471-4447] "US-oil € 

7>43 ^AJ-O] ^5}^^, -g-343)7 r 44434. 444 4*fl 3144^3 ^r^e}.^ O) 5] 

(Reflow) 43 ^ ^14443 £4(Baking) ^3414 44 3444^1 34 £$4:S:7 r 4^344 4-i3(R 
oil Forming) 7>^4 ^(Flatting) 44 ^ 2S.5I13 iSi| 4 (Stretcher Strain) H44 4^344 ^14 7 r : g-44 

444?ll 444. 



4 4>3 44 4 443 4, db^-8r£7> 4 4^ ^4 ±L4 44 4 stJ (4) , (5) , (6) , (8) , (10) , (12) fe *il43 4 45-3 4 
S*H T3, T4^4 4£*1)4-§- 4iL44 44 ^4 444 *fl43 447 r 4^°ll t4^ r 44 Ar47> 44 0.9 

-1.3 55 0.29-0.43 4*-°.3.4 443 4 7}^-44 ^ffrftq. 

H*, ^^^^i ^o>^ 4#l^r£ 620-700 °Cfi.4 ^£.^4 €4?r «la^l(3)^ 5bs^4 aifl^-tSM 4 

#1^^4#£4 *><>H4 44 ^-4*^)4^1 ^1144^^1 4^471 «H^1 ^ir^l, Ar4 ^7>^oi ^^^4. 

44°11 C114 44 4iHi( M n/SHl)7}s-4^ 1 !i41-«4 i:> 14#44(F),(G) ) (J),(L)4 »144 (h), (15), ( 
18), (20) *°J4 ^444^4 4^4 tflai %s. 4 ^4 d l 44=1^-5.4, ^5r4 4 A r ^7> 144S4 



4, 444 43 47>«l7> 30°14^s 4* 3^ ^4*143 44AS. 4443., 45» a444 3.4 444°1 ^7>4 
^ ^KS. 4fe S4£ ^ 7>^-4* 4iL4^ 

444 44 44 4 4^4 44 £ 44 44^7>43, 4444^ db§2:44 34*1 443:^, 4^ 

^ ^ 7l)444» 4^-43, o)4^ £.4* 444—^.4 , T - 34 4144 443 4t4 4^4 44 7>^ ^ T . 
44 34 ^4^4 443 444 Ml 444 4 0 1444 a.444, 24 443:44 4^.4 44444 3l43^-S 
^124 4 4^ i47> Slfe ^44. 

(57) ^44 «4 

^T 1 ^" 1. 
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f^%3. i&fc: 0.0015-0.0040%, 0.50-1.20%, Si: 0.030-0.080%, %: 0.015% 6 |sh, IH^I^: 0.03-0.0 
6%, 0.003%< : '1§>, 0.025-0.040%, 3.-S-: 0.040-0.06%, Mn/S^ €*1"«1: 30-45, ^ Fe ^ 7lE]- 

*7>*H& INHfca. ar>7l #7f|4] IS -S-S. ^4^4 ^fi] ^H7} 1.2- 1.8$ 7>^ <>1 -f^ft 

[433 1] 

Ti*="Ti- (48/32) S- (48/1 4) N" 

2. 



lli: 0.0015-0.0040%, n M: 0.50-1.20%, Si: 0.030-0.080%, 3h 0.015%°1«1, Sn^l^: 0.03-0.0 
6%, ^i: 0.003%°1SK ^EHr: 0.025-0.040%, 3.#: 0.040-0.06%, ^4 3g-el €^>«1: 30-45, -fi-S. 
fhM i.2~ 1.8, ^ Fe ^ 7M *7M* 1-£#5L 7 d" #3Hi« ^7>^^jI l^S!^: 620- 

700°CS1 ^H^fliAl ^#1*1-3.80% °W 4 ^fS ^TiSHi*!: che-, 3^^3.41*1 710^1^ *£«H ^ 
3* ^ *Rr 7^*1 HlAlS:^ 4-g-7^S] ^a*^ 
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